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To all whom it may concern : |

Be 1t known that I, DAvID A. WELLS, of
Cambridge, in the connhs of- Middlesex, Mas-
sachusetts, have invented certain new . and
useful I provemen ts inthe Process for Obtain-
ing Cellulose from Vegetable Substances, taken
either in the natur ’d state or after the} have

been employed in the arts, and preparing the

same for the manufacture of paper or forother

| lmr'poaes, and I do hereby declare thatthe fol-
lowing is a full, clear, and exact deseription of
‘the same,

The substance which I propose (o extract

from various plants for manufacturing D lper'

and other purposes is cellulose.
Many -attempts have been made to reduce

str: aw, hay, eorn leaves and husks, and other

plants into a pulp suitable for the manufac-
tare of paper, but with very little success. In
many instances no mention is made of the par-

- ticular eonstituent of the plant to be obtained

for this purpose, and in others lignine is men-
tioned, and in all cases that have e ¢come un-
der my Inspection the specimens have exhib-
ited the presence of unreduaced lignine, =~

Cellnlose has long been recog nized by chem-

1sts as a disticnt proximate (,011st1tlwut of the

cellular structure of plants, and is often found
more or less pure in the natural state, as in
the fibers of flax and cotton when prepared
for making paper.

Lignine differs in many essentml particulars

| from . cellulose. 1t contains more carbon, and

I find all its varieties to be soluble in potash,

soda, ammonia, and aleohol, while celiulose is
very slightly, if at all, solub]e in the caustic al-

kalies, and not at all soluble in lime, baryta,

strontia, or magnesia. So far as chemical ex-
periments and. oxperience have putthe matter

to the test, cellulose is the best substance
known for making paper on account of’:its

~great durability. It is often found in great -

quantities in the cellular structure of plants,
whose external structure would scarcely indi-
cate 1ts presence, and my process presents
the means of detecting its presence by chemi:

~cal agents, however it may be surrounded by

membranous and other structures.

It is important to the making of good paper -
that the cellulose should beentirely separated

from the lignine and-other constituents.of the
plant. |
By my process [ am enabled to obt‘un cel

Tulose from materials appaleut]) destitute of

fibrous structure and thereiore thesourcesofits

production aremcreaso(l toan unlimited extent,
as 1t may be obtained from all stalks, stems,
orasses, bark, and woody fibers; and as it
can be obtmued from substances m their nat-
ural and crude state the production of pulp
for the mancnfacture of ﬂood paper will be
ereatly cheapened.

I have found that cmwtma]lﬂlms, and, still
better, alkalies kept caustie, ach very shnhth, |
if at r1ll on cellnlose; and ‘that the alkaline

earths-—--sm,h aslime, ban ta, strontm and mag-

nesia—unite with mul 1emm e from tlle eaustic

alkalil those substances whiel, dissolved from
natural tissues, w ould mtelfue with its eon-
tinuous a(:tlon.

I have found, also, that some vegetable sub-
stances from whlch the natural co]or lias not
heretofore been suceessfully removed, and sucl

as have been employed in the arts—such as -

tarred ropes, manillastock ofevery deseription,

jute, gunny bags, dark-colored rags, mldother'
suchlike nnterm]x-——-c;m be 5ueces~>m]lv treated
by inyimproved process, and then snecessfally
bleached if previonsly Steepﬂd in sulphuarie or

muriatic acids.

-The natore of mny mventmn COIIShtb i ste« p-
ing such substances in sulpharic or mariatie
acids, marking about from 3° to 5° Baumé at
a temperature from 80° to 212° Falirenheit,
for twelve to tWE]]f} four llOHl"b, thus prepar-
ing them and acting upon them in sueh a man-

‘ner that the} Wl” )1&1{1 to tlie blleG(]HEl]t pro-

cesses. . .- ¢
My invention for the reduction of plfmts to

obtain cellulose from them for making pulp to

be manufactured into paper, and for other
purposes, consists in subjecting plants to the

chemical action of a soluble caustic alkali so

weak that it shall dissolve lime and other al-

kaline earths, for the purpose of dissolving
the other constituents of the plants, when
this is combined with the use of lime or other

alkaline earth to separate from the caustic al-

‘kali the substances dissolved by it, and thus

retain it 1n or restore it to the caustic state,

Wherebv I am enabled to obtain cellulose in

the pure state at very little cost, and to ren-

der the process continuous and easily managed

on a large scale, while at the same time lhe

alkaline earth or earths employead to preserve
{ or restore the caustlc state by its umon with

''''''
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the organie snbstances separated from the |

plants will produce a good manure.

My invention also consistsin subjecting the
vegetable substance, after it has been sub-
]ected to caustic alkalw s and alkaline earths,
to the dissolving action of. sulphuric or muri-
atic acids, by which extraneous matters are
removed or precipitated, and nitrogenous com-
- poundsdecomposed, sotlmtsubbequentbleach-
ing operations are rendered economi ical ; and
my invention also consists in breaking up the
texture of the vegetable matter after it has
been treated as above by subjecting it to the
action of a solution of the efflorescent salts—

such as sulphate of soda—and then drying and -

subsequently washing the produet.

The mode of procedme which I have trled
with success is as follows: If the sabstance
from which cellulose is to be obtained is either
~manilla stock, tarred ropes, jute, gunny bags,
colored rags, ])‘lI'tICLﬂdl]Y such as have been
dyed with colors having metallic bases, or
.other sueh like substapces, they are to be
steeped for the space of about twenty - four
hours in sulphurie or other mineral acid mark-
ing about from 3° to 5¢ Baumé at from S80°
to2120 Fahrenheit. Itisthencarefullywashed
and treated by the other branches of the pro-
cess like other vegetable substances that do
not require the previous step.

The substances treated as above, or any
other plant—such as straw, hay, corn-leaves,
&c.—are treated in the following manner to
obtain cellulose: A solutionofperfectly-caustic
soda, specificgravity from 1.008 to 1.074, at 60°
T‘ahrenhelt marking from 14° fo 10° Bdumé
1S mtroduced into a Tboiler similar to that nsed
in bleaching cotton goods, or other suitable
boiler heated by fire or steam-pipes, and made
to boil. When introduce four or more pounds
of dry caustic lime, slaked to a dry powder,
for every hundred pounds of material to be
operated upon, and then put upon the false
bottom of the boiler as much hay, straw, torn
cunny bags, jute, or any other plant or sub-
stance obtained from plants containing celln-
lose as the space above the false bottom will
contain., The boiling causes the liquid to cir-
culate through the mass, and as the boiling is
continued the mass will be reduced 1n bnlk, SO
that more can be put in. The boiling is to be
continued until the mass exhibits a soft and
glutinous appearance, oruntil the joints, knots,
or larger parts of .stalks can be crushed be-
tween the fingers. I have found thatone gal-
lon of liguor marking from 14° to 10° Baumé
18 sufficient for one pound of hay, straw, or
other light substance to be treated in the first
parcel Doiled, but may be used repeatedly.
For heavier maternlb a less quantity will suf-
fice. After boiling sufficiently the fluid is
drawn off from the bottom of the kettle, to-
gether with the organic compounds of linmie,
which are highly colored, into a receiving-cis-
tern. A -quantity of cald
make up the loss by evaporation or other-

water sufficient to

is desired to obtam cellunlose having

first mtmduced is now carefally effused over

the whole Surche of the boiled mass resting -

apon the false bottom, and there suffered to
percolate, and thus the material is partly

- washed DLefore it is removed, and the ad-

hering alkali is saved and anited to the por-
tion of liquid previously drawn off, and
the Onnmal quantity thus restored. The lime
used in this Loiling operation becomes highly
charged with all those substances which,
like fatt.g matters, starch, and humice com-
pounds, ean be precipitated ina solid state with
it, and is therefore lefu at the conclusion ot
the process in combination with those sub-
stances which are most valuable as food for

plants, and which therefor can be employed
The substance

..-uh*antafreously as manure.
left is cellulose, and is now in the best state
to produce lonn' or linen-like fibers; but 1f it

resemblance to purified cotton the boiling

-must be continued about four hours or untll-
the fiber is reduced in length.

membered, however,

cal composwmn and only differ mechanically.
The material thm pmduced is now taken to
any sunitable washing apparatus, such as are

| used for washing WOO] being preferable, in my

| there kept from one to two hours.
tity of acid to be used in the liquor must be

judgment, and there washed until the wash-
water is no longer colored, and until nearly all
traces of alkaline earth are removed. The
mass is then transferred to a wooden tub or
cistern containing muriatic (hydrochloric) or
sulphuric acid marking 2° to 3° Baumé, and
The quan-

such that at the end of the time specified the
liquor shall be slightly acid to the taste. The
acid liquor is then drawn off through a strainer
and the mass carefully washed. Tt is then di-

rectly transferred to a clear solution of bleach-

ing-powders (hypochlorite of lime) marking

from 1° to 3° Baumé, and there kept under the
surface and occasionally stirred until suifi--

ciently bleached. If the solution be not suf-

ficently strong, more clear solution of bleach-

ing-powders is to be added, the intention be-
ing always to leave
the bleaching-liquor when the full degree of
whiteness appears.

remove all odor of chlorine it may be treated
with sulphites, (anti-chlorine,) asis often done
with other paper-stock., After this it may be

submitted to pressure in ordinary presses, all

contact with metal being carefully avmde-:]

If intended for immediate use for the manu- -

facture of paper, the bleached pulp can euter
the engines in the same way as pulp now pre-
pared from rags. The liquid which has passed
intothe receiving-cistern, having become clear,
is to be pumped 1nto the kettle or boiler from

which it was drawn and treated with the same

weight or volume of slaked lime as was before
used, and successive portions of fresh material

wise, to restore the quantity of alkaline liquid | may be acted on as in the first instance by the

o q greater

It m_ust be re--
that the two forms ot'l
cellulose, when produced have the same chemi-

! shght styptic taste to

The material should then
be thoroughly washed, and 1t it be desired to
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same liquor, until the soda contained in it has

lost its power and aectivity, when a fresh por-

tion must be Qubstltuted It'will be seen tlnt

in these. opemtlons the most of the alkali posi-

tively consumed is in the form of caustic lime,
and thisisrendered valuable as a fertilizer from
1t3 having taken up a large amount of organic
matter, and thus becomes iitted for the sup-
port of vegetatlon. The small quantity of acid
required is consumed, as is also the bleaching-
liquor; but the ecare of the manufacture will
guard against any excessive loss. Such 1S a

o general Process.

If it be the objeet of the manufacturer to

obtain from non-tibrous material cellulose i mnits.

fibrous form presénting the greatest %tr(nn'th,
the boiling in the soda-lime must be continu-
ously kept up and stopped short of the point
where the whole would take the form of an
emulsion, and so in the succeeding operation of
bleachlng If the bleaching- hquors are in ¢x-

- cessive quantity or strength, the fibers, afler
bleaching,become dlsmtegmted andshortened.

On the contrwy when the short fiber and

opaque appearance of cotton are desired the

boiling should De continued unntil the tissues
are more completely broken up, and in the

bleaching operation asmallexcess of by pochlo- .

rite of limeshould be present,and a longer time
allowed for the effect to be producul The
breakingup of the more closely compacted veg-

etable structure is effected by introducing the
mass resulting from the first operation

boiled m
into a strong solution of bnlphatc of soda or
other efﬂoreqcent salts, and drying it exposed
to the air. As it dries the fibers become se))-

arated and shortened ; but the usnal mechani-

cal means for breakmﬂ 1, up are in most cases
amply sufficient. The cementmg -matter and
other like substances present in v egetablo
tissues, together with the erenic, apoerenie,
and humige acids produced by the process from
the vegetable structures, will yield to alkaline

salutmns,but becoming condensed in such so--

lutions in part, and in part retained by the

vegetable material, a point is soon reached
Wher the chemical action on the vegetable
material ceases. In the attempts wlm*h have
hitherto been made to obtain materials sunita-
ble forthemanufftcturnwofpflpertlnsdlmculty
has not been overcome.

The céllulose prepared by the'nrocess above

described requires verylittle mechanical power |

to reduce it to that pulpy state similar to that
to which rags and other materials are now
brought pre p‘u‘atmv to its application to the
paper-molds. |

Owing to the state in whieh the cellulose 18
lett by the processabove described and elaimed
by me,the same mechanical power which would
reduceagiven quantity of ordinary paper-stoek
to that state fitted for application to the molds
‘would reduce in at least half the time double
the guantity of cellulose prepared as above to
thesamestate. Any portionsremaining firmly
compacted after the beating of the cellulose in

quality.

Y

the engines will be subsequently separated by

the knotters or strainers, and may, if desired,

be used forthe manufactare of paperof mfermr
I find that all hollow stalks, finely
divided tissues, and spongy-formed structures
of vegetables are most easily acted upon, and
the cellu]ose is obtained fromn suel snbstances
at the smallest expense. -

It will. be obvious from the iorerromfr that
tl'c mode of treatment may be gre atly modified
within therangeof my process—as,forinstance,
after the llquor of caustic alkali has heen em-

ployed for a time it may be renovated by intro-
dueing into it an alkaline earth to separate

from the caustic alkali the substances which
have been dissolved from the plant, so that the
alkaline liquor may be employed over again.
This modification is simplygiven as an indica-
tion-of the various changes which may be made
in the details of my process.

It will be understood from the above that

‘some branches of my process may, under cer-

tain circumstances, be dispensed with—as, for
imstance, some substances need not be carried

ItllI’OH“’h thL. preliminary treatment with acids,

as this is only required to remove bases which
would not be acted upon effectnally or at all
by the subsequent branches of the process—

-such for instance, as tar and colors having

metalh(, bases; butif the snbstances are to bu

| employed for malmm unbleached paper, ma-

nilla stock and (1‘11‘11-80]01‘(?(1 rags, amd other
substances having refractory GOlDl‘b, can ba car-
ried through the SQCOHd branch of the process.
without tht, preliminary treatment in actls;

but when such substances are to be used 101

‘making white paper it is important that they

should be carried through all the branches of
the process; and it will” be also understood -
that the bleqchmn part of the processis not to-
be applied except when white cellulose is to be
produced; and, as to the treatment with efilo-
reseent salts, it only becomes necessary when
short fibers are dequed, and therefere may be
dispensed with when applied to produce long
fibers; and, finally,as to the treatmentin acids
after the treatment in caustic alkali and alka-
line earths, this can be dispensed with if the
product be not subjected to the bleaching pro-
cess, as the object of this secondary treatment
iu acids is with the view to cheapen the bleach-
ing process.

T do not claim bro adl,} subjecting vegetable
substances to the action of acids, as this has
been done before for other purposes and under
essentially -different proportions and -circum-
stances, and with a different view, and there-
fore I do not wish te be understood as claim-
ing broadly subjecting vegetable substancesto
the action of acids e\cept when used for the
purpose of removing bases which would en-

| tii*ely or for too long a time resist the chemical

action of the other branches of the procesg em-
ployed to obtain cellulose. |
I am also aware that lignine nas been Sepi-

rated frmn woody fiber by' dissolvin g the ce-
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menting substances in -alkalies more or less | treatment of crude or unprepared vegetable

caustic asaids to subsequent mechanical opera-
tions for obtaining fibers, and I do not there-
fore claim simply sulyectmg vegetable sub-
stances to the action of caustie alkalies.

I am also aware that vegetable substances,
after being subjected to the action of caustic
alkalies, have been treated with acids, butan-
der dlﬁerent circumstances aud for a different
object. IHeretofore this has been done for the
purpose of removing any adhering alkali and
all other foreign matters, while in my process
T use an acid of an entirely different strength,
not for the purpose of removing any alkali re-
maining from the previous branch of the pro-
cess, for this I previously wash out,and not for
the purpose of removing any gummy or glutin-
ous matter, for this I pre\muslv remove by

. means of the caustie alkali; but I have found

that the cellulose treated mth an acid of such

a strength and for such a length of time is so

altered that the subsequent bleaching by the
ordinary meansis greatly facilitated and cheap-

ened, and therefore I do not claim broadly
tredtnw vegetable substances with acids after

theéy bfwe been. subjected to the action of caus-
tic alkalies, irrespective of the ClI‘bll[I]St"tIlCLS

and the purposes herein specified. +
Aware that acids have been used in the

fiber, chiefly for the purpose of breaking up
and mechanically separating the woody and
gummy matters, I do not therefore elann any

such process; but |
What 1L regard as my invention IS—- ~

- 1. Removing coloring and resinous matters
from cleaned and dressed flax, hemp, and other

equivalent textile and fibrous materials de-
signed to be spun, felted, &c., by means of
weal acid of abont 30 Bfmmé in the manuer

as set forth.

2. In combination with the above, the em-

ploymel-lt of caustic alkalies, as specified, to
obtfain cellulose from vegetable substances for
the manufacture of paper and for other pur-
poses, in combination with the use of alkaline
earths, substantially as specified, to preserve
or restore the caustic state of the mlkalleq, as

- set forth,

3. In combination with the process for the
separation of cellulose from vegetable sub-
sbances, subjecting the products thereof to the
action of a solation of efflorescent salts, sub-
stantmlh as and for the purpose specified.

DAVID A. WELLS.

In presence of—

- CHAS. W. STOREY,
‘GE0. EATON.
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